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(54) ANnSTATIC RLM AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spacer antistatic film, 
which does not need to be made extremely thin; is easy to control 
in thickness and has high stability, and a display device using the 
same. 

SOLUTION: This antistatic film 24 has a semiconducting film 25 as 
a first layer, having a film thickness of 10 nm to 1 flm, and a layer 
26 as a second layer with a film thickness of 1 nm to 20 nm, made 
from a material drfFerient fi-om the first layer, on the surface of the 
first layer. Also, the first layer 25 is an alloy nitride film formed by 
combining at least one kind selected fi^om among Al, B, and Si with 
at Jeast one kind seiectsd fi-Gm among Or, Ti, and Ta. The second 
layer 26 is preferably either Hi^N, Hf-0. Pt, or Au. 



6— 



. ..X .. 



LEGAL STATUS " 

[Date of request for examination] 22.1 1.1 999 

[Date of sending the examiners decision of 01.05.2002 
rejection] 

[Kind of final disposal 6f application other than the 
examiner's decision of rejection or application 
convbrted registration] 

[Date of final disposal for application] 
[Patent number] 
[bate of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decis^ion of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PAl /result/detaiI/main/wAAAPvaiBBDA41 0284284P1 .htm 04/02/04 



m)B^mm (jp) 02) ^ ^ ^ ^ (a) (ummmmmm 

#^¥10-284284 

(43)4;^iie ¥tiElO¥(1998)10H23B 



(BDintci.' mim^ F I 

HO 5 F 1/02 HO 5F 1/02 E 

HOI J 29/87 HOI J 29/87 

31/12 31/12 C 



m^m^ *tt« K«3S®S:10 OL (^22M) 



(21)fflH## i^H¥9 -88513 


(TDfflHA 


000001007 












(22)ffiaB ¥^9^(1997) 4^ 7 B 




]fi]^:*:fflKm? 3 T B30S 2 ^ 






(72)«ifl# 


HEB 








A:«®:*cBaKm^ 3 T B30S 2 # 














(72)IBW« 










St^AfflKTiL^ 3 TB30S 2 # 














(74) A 







(54) [^M®«a;] »si»±KRrm^«e 



(57) 

tM^:I.WPA>^=5rSMJf 1 nm~2 0 ninc7)Ji2 6fc 

12 5{i, Al. B, S i*^/^StftL|,^-^<fct-a 
St. Cr. Ti, Ta*><i,StfilSii'-^:<tt-^ 

tti. m^2m2 6l,i. Hf-N, Hf- 



^2 5 
■^2 5 



1 



24 



23 



(2) 



0-284284 



mimtm^j:hm-\*^(^^j:imi nm~2 0nmcr)Ji 

imsm2 ] wstm iifs , a u b , s i i^hmi 

zb^mbt^ mm 1 smmmm, 
mms] H!rfe^2m. Hf-N, Hf-o. p 
t, Au<7)i^. ^^■mt'Thizbmmbthm'Stm 

[it*3S4] frieigiJitm2«tio^rffit. Birie^ 

mm 1 ~3cov^-rix*> i mtmmmmm. 

mSiijK 0. 1~108 QcmT'3!)l.^tS:#ai:-r 

m.bmmm&ircmBm^b^x^-*)-i:^i 

b mmbtmm 1 - 5 c^v^-m*^ i mtm(r>^m 
mm. 

m^bm^mim^uzmmmmb^x^-^iiYi 
xm^-tfzmm^^t&mTmmizm^x. 
mx^-mi. mm 1 ~ 5 cov ^-rtii]^ i mm<7)^ 
mmx'mwzmM.mt^(:>^i zbimbt 

nmzmm^iix^^^zb^mibt^nmium 

inm9 ] ±tix^-^ii^ iSLium'f-ijmmzw, 
mizm^hx^^hzb^mibi-inmixiia 

mm 1 0 ] ±Mi^mmmm=Fmfiim'i'ii. mm& 
m.m^miiimf-x'$>hzb mmb-rmm7^9 

[000 1 ] 

^mmim uzmiSimymm^zmti tor* 
I, 

[0002] 

'Fbi^m^m'F<D2fmi)m(yiix^^^. zcoo^m 
m'Fxu. fcbummmmmmm'F^, m^mta 
mm'f- (OTFEstiB-f) ^m/mM/-kmm 



[0003] mmmmisctiim'f-b txi^. tzb t^i. 

M. I. El inson, Radio Eng. Ele 
ctron Phys. . 10, 1 290, (1 96 

5) tmthm<^mti^^htix\^h. 
[0004] m^mmm^n=i-\i. m^Lm^^fi 
tzA-<m<r)mm\,z. ^m^zTmz-mt:mzbi,z^ •? 

Oj nmim\'^fct<r>cr>miz. autoc^s^o 

[G.Dittmer: "Thin Solid Fi 
1ms", 9, 317 (1972)]^. InjOa/ 
SnOj SiffitCiStcT) [M. Har twe 1 1 an 
d C. G. Fens tad :" IEEE Tran 
S.ED Conf. 5 1 9 ( 1 97 5 ) ] ;« 

-iT^ymmzxhhcr) [.^a m ■. ^2 
mi^. 22 (1983) ]mi)im^tix\^t. 
[0005] ztit^<7)mmi^mmiiim'i'<r>m=f-m^cD 

ASW^MfcLT, HI 7{Cfr3*i^M. Hartwe 1 

\ f,{zxim^<D^mm^ifct. mmizts^^x. urn 
mx. 2{4xy^y i^x'm^^ixf.i±mmxo^j:m 
mmmx'hh, mmmm 2 ma^oj: ^ izn^mcr) 
¥iaj^tm§ixTv^i,. smmmm2izmm 
W.7 *-iy^>'bmmhmmim?:m-zbizx*) . 

m'fWitii^sm^^iXl, 0+OSPiL{4. 0. 5~ 
1 [mm] . W{4. 0. 1 [mmlTlS^Snf V>^, 

i^. ^^(oma^i^. w7-mm3mm'mm2<r)f^ 
mm'f-mm<^m'^^i:!tmizmmix\>^ 

[0006] M. Hartwe 1 1 t:>l,zXim=f-i:\it 

>f)b Lxm(r>mmB.mmL]i!,n=f-^zii\^x\i. m^s 
ajsrff a m^zmn/m^ 2 {riim^ ♦ - $ mtti 
mwmimz b tcj: ^n.f-mms mm-m 
ifi-mx'h-itz. -f-^xh-h. jim^^-sy/tji. 
mmm!mwk2<mmz-^<r)mmK. tL<{±. 
mm 1 V /■9t^<r>nmzvp'^ < 0 1 L7t h t'# 

t U < {i^ig 1 1 < ti^K-li: L«6, m^WlciS 

2(0-a5t:{i. a2{**l6^t^ , l!tnB31«7 * - S 
^t=^mtt5?)^2fc3ai:o«ff2:EpJPtfcli-&t{4. 15 
tl'^Wi6.l,z^\^X%=f-WLd!,mhflh . 
[0 007] FEScoWi, tzbm. W. P. 
Dy ke&W. W. D o 1 an, "Fie-ld em 
ission", Advance in Electr 
onPhysics, 8, 89(1956)-^. 
(i. C.A. Spindt, "Physical pr 
operties of t h i n - f i 1 m f i e 1 
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d emission cathodes with 
molybdenium cones" , J. App 
l.Phys.. 47, 5248(1976) ^t'*<» 

[ 0 0 0 8 ] F Emm'Fm^nmmmb ix . m 

18i,zm^<r>C. A. Sp i ndt(i>twJ:|,^-7-cr)|Irffl 

m^fikt. mizi5\^x. 4iimi.x\ 5mmmx 

[0 0 09] t.tz. FESc7)ffiO*^SfigfcLT, 01 

[00 10] MIMMiO^t LTii. 
C. A. Mead, "Operation of tu 
nnel— emission Devices, J. A 
PPl. Phys. , 32. 646 (1961) 

%hiix\-^h, 

[ 0 0 1 1 ] M I ym.(r>%=s-mi.(nm.ms:'m^ 1 9 

T\ 1 Oli^SJ: O^STSffi, 1 ItiJISl 0 03^■>' 
^x^D-i^SK^^?iv^^Jl, 12Jiff$80~30 

M I MStCfeV^TJi. k.W& 1 2 fcTmflil OcOHtCS 
S(omE5rEPJirtl.::i:tcj; ±mffi 1 2<7)«fflj: 19 

[00 12] m.m'^m^i-M. illSffim^titKL 

^eJSfc L^rV\ UcA^^T, filS®«^J:0i>18 

[0013] clofcisb. j^^ii^^ s-cffl-ri.!^cy)i05f 

[0014] /ct xff. «5^Mfttt5*^»i, ?^lifii 

mf-<o^j:i}'X%mzmi^mm'mm{^mx'hh z t 

-eciT', yii:i.{f*aiSAtJ:-g.#PflK6 4-3 1 
3 3 2^^i^^8{^^5V^Tg3^^Si^l.J:3^^. #liCO^?Sr 

mmixfmt^tzif>cotmm^^tix^^i. tr^. 
mBimm.iiim'Fmmz-:>\^xii. tzbia, mm 

[ 0 0 1 5 ] B»«^^B^Ojeffli: LTJi, 3t 
t;c.{f*ttillA(-J:l)USP 5. 066, 883-^ 



m^2 - 2 5 7 5 5 1 -^i.^?8^^^4 - 2 8 1 3 7-^ 

'miza^^xmp^tix^^hXo^z. m&m^km 
? tm^ h'-AcoMittc i om^-trntmbm^-^ 
h^xm^^tzmmmmmmn^tix^^i . mmm 
mtami'bmmb t:m^h-\txm^^mmm^ 
sii. mmcoii^mmTpmsi: *)imrzm 
mn^tix^^h. fzbui. i&mRtx^mm 

[ 0 0 1 6 ] i^y-c. F Emt:mm^^xmmthm 

a. JtfctJf*ajraic:<J:'S.USP4. 904, 895fc 
l3^$tLTV%|,. ^/i. FES5:ffl«^^atKfflL 
it^fcLT. >tki.«f. R. Meye rf>tJ:OfS§§ 
nJtT«M«^S*«»'^ilTV%S, [R. Me ye 
r: "Recent Development onM 
icrp— tips Display at LET 
I" , Te ch. D i ge s t of 4th In 
t. Vacuum Microe I ectronics 
Conf. , Nagahama, pp. 6~9 ( 1 9 

9 1) M I MMimm^KxmiSim^miz 
m ifzmii. tzb ni^^tamA^zx i.m'^s- 5 5 

7 3 8{cW3^§itTV>S. 

[0017] ±I2<0J: 3=5rm^^Kaj3g^S-fflV^fcHW 

-x*>o!ig«-cfcs zbti^h.fy-^ y^mn^mm. 

[ 0 0 1 8 ] 0 1 {i^fflScOMm^^B^^r-rig^^A- 
\zj%^iV<ri-^^KS\Y)'FyYC^VX\^h. 

[00 19] isJiurru-b. i4{i«. 
1 sjj^x-xri'-hTaiO, urri^-hi 3. ill 

gl4t>J:lX7x-XTl^-M 5tcj;0, 

[0020] UrrW-hl 3Wi^l 6*iilS$ix 
Tv^a*J. C:<0^1 6±{C{i}^^^^l 7*i, NX 
MW^$ilTV%5. (N. M{i2lU±iOlOSI8:TJ> 

13 0 . M2js:<r)ff:fr|6]ffit8 1 8 b \Mi?.<nm^^ 1 9 

7. ^-nmsB^i zaxxmnm^i ^^.zi.-^xm. 

StlSas^i-SrV/Pf-m^^h'-AiStii?^. t.fz. fir:fr|6l 
i»ll 8i:?iJ:^|6]i5ll 1 9<7)ii'-^:< b 

[0 02 1] 7x-X7-U-hl ScOTHWi, 
?i>'o^S^3l£K2 0*tJBB£$ilTfcO. # (R) . 
(G) , » (B) <031IfeW^«s (^0^) *«MO^i- 



(4) 



0-284 284 



2 0O'JTr^-M 3illi7)DSWi. A l^*»/i>^:l.> 

-v ^' 2 1 iiT . 

[00 2 2] Dx l—Dxmfcir/Dy l^DyntJj; 

fcS. D X 1 ~D xm{i-7;Pf-«^ h'-Ai!ScOfir*|tiIii 
^18i:. Dyl~Dy n{i-7;P^m^ t'-ASSO^iJ*- 

[ 0 0 2 3 ] . ±iam^^toi*ia5{i 100-?^:^ 
^tif^mm.1 6bm^2 0imis.^tifzyx.-xr]y 

-M 5S{i. asters U^v^LS:S VizUfzti. m 

^u^^oiz%m^i^nmi^Mmz&mtix\,^h. 
[0024] vj±mmtrzm^u-!\^^m\'^fzmmwp 

mma. ^HJ-l-ffi^Dxl^rV^tDxm. Dyl^V^L 
D y n j1 tX^i^^M^ir 1 7 izWK i mwrh b . 

^i^mm^^ 1 7 *^f>m^*<Kai§ii& . ^tibmmz 

^ ^/P/N'-y i> 2 1 {C^^hS^^H V ^ii tXW^ [ V ] 
^V^UiScCkV] cOftESrEPJnLT. ±iaScai$ii;t« 

I.. ^tl^ciO. ffi7tM2 0&:5:-r#feco^3«tf*^ilie 

[0025] 

[00 2 6] line, x^—^2 2</mm^^-m,^ix 

t^hh . 9-<0^(; J: 0 1 7 *>^> 

m^A^X'^^tlh. 

[00 2 7] S2t. J^l^^^^l 7i-hm.]m.=f-i: 

imthfzmz'7)v^\:-Am'fmb y x.~xrv- v 

1 StCO^tCgtHVtJLhO^aEE mh 1 kV/mmia 



mmx0%^t^ii^. miz. ±.u<^ko{zx^-tti^ 

[0 0 28] z<n^m^imm-htz^\,z. x^-^ri^z 
mA-^mm^ix o izix^mimtimm^ 
^^Tv^s. ^:ix'iimmt(r>x^-vm.mi,z-^mm 
mimm-hz 1 1 i •? . x^-^mmizmM^*^^ 

[00291 x^~^^mm<mwmnimm-(^ 
1 ooxm^tx'<r>m^<Dr.dm'Fmmm. mmm 

mizX'0:k^<m^tL^. Li}>LlOOAmtX' 
HlgcOffiJStt 500 A~ 2000 Agmci^SI-.?);^!® 

ummx'iix^-^mmmmb ltsje^ts 
itfitiss-f I. i i: mmzmmx'h ?> . 

[ 0 0 3 0 ] &*ai{i»«Wt{iZ<5:«^i5cajtc 
}:i^mH±lz^mfzb^x.^ti&i}K ^m^jMAX'X 

[0031] *||Hg{S. ±iBfie*X'<— 9-c7):?:^Srj£ffi 

maxi^/ttimi^fzmmm^mim-t^zb ^ @ 
mb-thh<DTh?>. 

[0032] 

[i^ll^»^-ri./v:*^i0^a] ^ffitP¥l 
nin~2 0 nm(7)|g2flS:^r-tSA K B, S i *^/i>S 
{ftll)i!'-=5: < b h-m t , T i . T a . C r 

i.^j'^^< b h-mim^-^h-trz-^mimx-h o . 
-^mimiotmm^ o . i ~ i o^ q c mto^mKi: 



[ 0 0 3 3 ] E2{i, 4^wM<mwmmcommm.m 
x'h^. 2 3mm)j±Am^ti^mm.m. 2 4^ 
m^m2 3(omm^uz^mmTh^. ® 

«|!6ihlS2 4Ji-g-^MflJi2 5fc J:t^-e<^^ffi{cjgjSL 
;'im2«2 6*»/i>^r-S. 112^2 6JiHfN. Hf- 
O. Pt. Auco4»*>t>S(mi.. 

[ 0 0 3 4 ] E3{±, :ii%m(^mm<^mmmt: 
iprthcox-h*) . ^mmitm2 4ii±B-^±mm3b 
m2m4Rx/'^m-itm3bm2m2 6b<nm^m^ 
^tifz±si^<om'im. hh\>Mmm-m2 7i>(,^j: 

[ 0 0 3 5 ] * ^wfi^iiM^nrnm^x^-^^ 

t:^coffijg»tB&l:^f idle (MifM) . mi<r>^ 
^^i^l 7i^mL^:Mil 6 fc^3ettf4-C'J>l.®5t 
m20im^LtzmWj:y 3.-xrv~hl5b^:X^ 

-^22^itLxm}i^^t:m&^^th^^m.xh 
x^-^2 2tmwmi<^m<>zvcm}iti^o. i~ 
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108 QcmX'h^^^mit^mtUf -N. Hr- 
O. Pt. AuCO\^-filAHZX'0mittl^m2MX'm 

[0036] :^mcr>m'mmmit. wtoj: o mm 

(0037] (^mim^mmii. mRmmmtm^ 
MX'oiktii^tifzm'i'itmtmmmmx'h^. xii 
tis txmi'i^mm=ft> <iisai § titznFi-imti 
^'-y-y Y^zmLxmmmmhmm^w.i^j: 

10 0 3 8] (zmtsi^^m'Fii.. m=Fmui-tm 
mmi-mmmmz^'rhi^fmm'FX'ho. mz 

[0039] (3)lHfi2Bi^li<i, mWl<onij\^SMtW.WL 

<^m\^m:b X"? h u ^ :^mM^tifzmmmmmm 
[0040] mmm^^mii. muzms ucmwL(7)i% 
mi (fr-)f^tv^^) . z(om^bm.^-thii\^ mil 

[0041]®*/;. *%Bgo-gv«tc J;ti«f, m^mt 
Lxnm^mmmm&mizm^ t «t-5r < . mm. h y 

^yw^mtznx't£<. 2'&jm(r)%m^tLxi>m 
iS^Tfflv^S^jtfro J: o ^£W^%-tmmzmh i> 

[00 4 2] *fc. 2|s:%BmSv'»tCj:ix{f, ^iRffS^^ 

ifi. ^mm<mmmmmv(r>^,(r>x'hh^iz'o 

mm^L^ji^^-'mfmFF-wmm.b ixmrn^b^ 
oh. 

[0043] [ f^ffl ] ±iBoii 0 . ^%mm%mm 

<S. ^m;^'<-1?-<o^ffltm2«$-i§(ti.^fc{cJ: 
lie±tgi7)iS)J:S:0|,tc7)T'J>l). C^ltcJ: '5^;^'^— t 

( 1 ) ^^mzi.ti\,i. mwi.'^z. milt LTMJf 1 

Onm~l/imOiii^mttJlfc. -e«7)^ffitm21i: L 

friBmi«t^=eiri.ff«*»/;>^i>Kj|[i nm~2o 
n m{7)isr*t«> ^ t -km-b-fh^imm^zi. •) . 



[ 0 0 4 4 ] m 1 m^z^^^. !H!iaW(c^^'5r^«1t 
im.th:ibtfiX'%h. 

[0045] -15. m21t{i. Z<X«-?»tb5a)$*<m 

1 mmmi^ o/Jn§ < . ^mmmmb ixm tv> 

tt«tit**i5v^:^^J6. x^-^^m±mb LxmiE 

^Mmiz^'ofcibizimmz^ < L^j:mm h 

[0046] J)l.v^{i. z»:m-?i!tiij«»${i/h 

[0047] -dm'fmtiiizx 'o^mti^mmz-^tii 
^ffl*»f> 1 0 nmm&tx'<r>m 
^mm^zm^th. -n. ^<r)mn (^«^) \t 
m-^^cnmmiz^th. ioT, ::ixf>(o«tg^^ 

fg L-CZS<o^fcJ^;t*-l. c: 1 1 J: 0 . 1^!*co*]lcoffl 

(2) ti^. m^im\t. Ai, B. si36^^>s{ftL 

l>^-^:< b t-aSt . C r . T i . TaA»<i,S«filS 
[0048] ;n^.«O«fiSrfflv%/cmiilicJ;0, fflA 

iJ:»o^sii&jhies:f^i>;i:*>'-c-#i,. mmM (m2 

(3) tTt, KffSm2Sli. Hf-N, Hf-O. P 

[0049] id t'. mKhfix\.^hi^otf:mm^m 

(A)tfz. m^imbf^2mbmm'<zmti-^<r> 
mmhhui^mm^^-th^bm^b-tm 

[0050] micoz.mm^mmf}m\,zmmi'fi 
hhWfym^tx'(r>m^^:m'^fz^h. m 
^ L^ii >) \.z'^2mmmi±m.mzi: o , 

(5) Menifl. ^2mwn^mLtzmvc 

WijiM. 0. 1-1 OSQcmT'feSCLtSr^t-ri) 
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(6) tt:. mmmm'^'Ft^iiim^f-m^ucm 

c 0 0 5 1 ] x^-^mm^m t , mm.<r)m=f-m. 

(7) tfz. m<7)mm.mf-mtiim^m^ifim 

til.. 

[0052] mtmmz^m^j:i^coim^^m. 

iraS^ttit<7){illLv^) . (8. 9) ±six 

^-^ii. m'fmm^mizmmmztm^tix^^^i 

wzm,mzim^tix^^tzb^^mt^hmfm 

[00531 mmmi>zw^mzmmt^ zti^zx'o.o 
m^<^m: {m^mmmiiyyyvmtLXK^ 
h) oh'-Amiz^imm^^<h-fi)^x'miz^j: 

izm^tix\>^^j:^^b. mmimix-^^i)<. jscs^ 

\^d^^mwx'^h. 

(.10) ttz. ±Mni^.mf-&tiim^ii. mm 
mv.f-mmm^x'hizbirmib'tmimM.X'th 
•5. ztiiittc. mmmmi/zmi^-rm^^izbtn'^ 

[0054] 

{m<^mmBm\ ^i^wm. ^Htc/i^ i~2 o n 
mm2mi^-t^^±mmx'hh. ^Mtcr^ t 

i . T a*>fe3i{ftll.^i'-'Sr< b t-at , A 1 , B . S 

i t^hmmh'yt(< b h-m^^^h^xm^^t.ti 
h . * fm.-^±^m.<r)imwfi 0 . 1 ~ 1 0 8 c m 

[ 0 0 5 5 ] 02{i. if.^mmmi±mmmmm 

wm.m23(r,m>.zm^Lfcmmmmx'hh. » 
m}iitmA\i'^-^mm2 saxx/^crymm^zm^L 

/cm2il2 6*»^>5rl.. SI2Ji2 6{iH f N, Hf- 

[ 0 0 5 6 ] 03 {±. ifwnmmi±mmmm 



yT(th<r)X'h 0 , ^'mm2 a \i}M-^±m(M2 5 

t^2a2 bi5^^^'km.im2 5 bm2m2b to^ 
mzm^wzm-^±<ommhhummm2 1 

[ 0 0 5 7 ] il/i. *%HB{i±fS^«|56ihJilr;^^-9- 
Ji2 0$r?g^UcSBB^7x-xrw— h \5b^X^ 

-^2 2 iithxnm^zim.^^-th^7mw.x'h 
x^--^2 2t^&mm<7mm^zimm^o. i~ 
108 Qcmxhh^^'m'Vc^w^ioXV. ^mm 

mf&^tlfcmn. Hf-O. Pt, An(0'Pi)^(,m 

iitim2STm^ixfzzbimibi-twnmmx' 
hi. 

[0058] *BH^a^BlCfcV%T . ±12X^—^2 
2<7)-:Src7)ja{i:?^ltfigm^Sr»figLfc««l 6±<7)i2j| 

(mM2 0 ) tc«SI§-fr^^ci6<7)j[ij$a® 

•y:? 2 1 ) izm,mmm^tii, •t^j:hh. x^-^cd 
mmizm^^iif.immmmizimimmm&i^mm 

[0059] [X^-- 9-<7)ffifit€R s ] ^ZX\ X^~ 
RDli. 1 0^'Q&TX'hlZbmtt\<\ i-^^j:^ 

mmmmtzihmi i o" ^^zm i 
bmtu\ 

[0060] [=^miigihigoigjf ] tfz. i&mmA±iz 

m^^-MimW]±!Si<^m!^tii. 1 0nm~l;um(7) 

Kffl*«a*tv\ ttn<omm:t:^/\^^-iiXx/m.b(^ 
m^'^mmmzx tM^s**. -flswt i o n 
maTmmimi>zm^^ix. mim^^^xm,^ 
iz^iw -ijfmtifiiuma±xumM^:k^< 
^j:-oxmiii)^ti<o^^^mto . i}^':>mmm< 

l^oT. ^(i5 0~5 00n 
mX'hlZbtmttW 

[0061 ] [^mummmmLRai mmmiR 
p/tTh*). &±i,z^fcRabt(onti^'> 
m*'(>. ^W}}tm<^imi}iPiio. i^io^ qc 
mmtu\ ^<^izmmibm<^x'omi^^^ 

m^^thfzifyUi.. p{il02 ~106 Qcmbt 

[0062] [x^-^(ommmm x^-mt± 

HbliZj:*). hi>^ Mif ^ xru^ikm^mi^'^iz^ 
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hw^m.m.<r>mimim\,znmx'mmi^ i %w 

[00631 [^«|!fijhMO««] ««l»ihli#tt5:* 

h, ^^mm<r>^x'\ii''oMs. --y^ii^. m<^mm 

^ixfcm'i-i^x^-^iz^f.: o fcJl^t fev t ^« L 
^ i^J5CttiS!I$*<''j^$ < iF* Lv \ #t P t , A u 

[0 0 64] U*>L^*<<i>. ±ffi^ilK<bft. 
[0065] ZMiV±c07mt:m^'^h^fZ'k±(7)^it 

mm- hmf^t x'jK\^mizmjimt:mx'^ h . ^ 
^\z\itmthm.7mwm<niLmzii\^xmM(r)^ 

1 xmx'h 0 , Hfflwtcffii ^^t\^MmTh I . 

B, S i <ti:'«01§Jgtn;«oa{k!!%)$-f^|.7c«<7)4)«./!>{iiFa 

[0 0 6 6] [■^±<r)m.'i ziit,cr)7cm<Dm^i^ 
m. hi\'Mim^mzx*)m^j:&cox. -mizitm. 

X\ 5at%~18at%. T i {i2 4 a t%~4 0 a 
t%, Tatt3 6at%~5 0at%T'*>l.. 
[^2fl«0liJf ] *l6BM«|5&il:M{±. ia2tS^-rJ:o 
Kfra<7)^^g<b)S2 3^SiCC^2« 2 6 L^c t> 

COT?) I. . ^mmm 2 4 ^fefrojastdfiffitfa-^^a-fi: 
mmmx-m^ii. m2Mmmt:mmm^h 
mm\m^uziioi,zmmmmw.zi^-^ix 
htz^. ^2m<r>mmm^±m<nmM<r)i/2 

^\,zmL<\i. lQ\^i:mz^j:hXo\,Z%2m 

m?)-m^t^%x'hi, ^2m^zm^hnmff)im, 
tziLtimL<^j:htzib.^2m<r)m^mm^ti. 2 



[0 0 67]-:^. mm\t. m§.iimzii-oxhm:h 
<ox\ -«l^^<^wx^^v^*^. 1 0 nmnmTcofmx 

IS 1 iossaiffi«*^:^# < ^: 0 , ^mm&m i 

<^^mAi:m\'^lt^^om)^*m^j:hixXLto . t 
-hmm^i>^m-^tt^2m(^I^Mil^2 0 nm 

[0068] L^^mmmrni -^^s.mii. 

h. ±^ois2JitHf N. \M-o\im.mmm^ 

[0069] ^^itrntmrnmimm^zi, 
LTt^v^*^. wm^z'm-th:iti,zx^ . m2m<r) 

[0070] cmaiss^^acoMjt:^] 

ixmx'ti,zbtiix'^h. 

[0071 ] mz. :^m^mm ttzmm^sm 

Tp^-^^jum^ts^miz-^^^x. mmm^^^ix 

[ 0 0 7 2 ] 0 1 {i. mmmizm^^fcmn^-^^^ji^comm 
mx'h 0 . j^^mm^7Fii-t:mzJU^/\^<7)-'^t:mx 

[00 73] 13WJ7ri^-h. 14iifflM, 
15ii7x-xrU-hX'h'J. 13~15{CJ:0^ 

^•^^^fi'mmMmzmm^tziixrtmmm^m^i 
TV^S. f^mmm^ixuzhrz^xii. ^m<7) 
m^mz+m^mkm^mn^^ifzm^t^ 

I. :*:^+^5v^{igS#Hm4'T. «ft4 0 0-5 0 

omxiO'^&±m-tiztizx'om^t:m^uz. 
m^m^i:Mmzmmh:f}miz^^ >t «±t^3^ 

S, S;t. ±ieStS&«S5<^l*lll5{il0<OV^:^X6SI 
[To r r ] SJK<7)XS(cftj§sni.O-C\ :*cSlE^^ 
®OSf«^r iftc J: l.^ffi^l§OB!cig S-R&iht I. S Wt\ 
ii;'cmffi^5ti*cttT. X^-t2 2tWf(>tlX^^ 

[0074] urru-hiswi, »Ki 6i}m&$ 
tix\'^ii}K wmiki.ziii^ifmm'Fiimxmmm 

&-^tlX\>'>i>, (N, Mii2&±<r)iE<7>miX'S>*) . s 
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ftfpfix^t'xg ycom^^mt Lfzm^mmi,z 
^^^r^T{i. N=3 00 0. m=i oo onio^i^is^ 

M:^n:H\^EM 1 8 b N*c7)?iJ^r[6]i2^ i 9{cJ: 0* 
m7h'j^xEM.^tix\i^6. Buiei 6~i gizx-ox 

[0075] *3fi6BHcoBm^^atfflV^S v;^f-m^^ 

[ 0 0 7 6 ] »:t , i^?mm'=f-t txmmmmmtam 

^ (f^^) Sr^KitE^jL-cm^-eh 'J^xlEHUc 
[ 0 0 7 7 ] 04 {c^^-f <7){i. 0 1 iOas^>'N°:f /Utfflv^ 

(i, mmt^msx'^-thffitmm^xmmammsimf- 
i3^iz\i. ^mizmm (^m^) m^^nxa 

[0078] 04COA-A' iZ^-ofzmmi. m5i,z^ 

t. 

[ 0 0 7 9 ] ^rfc. ZcoX 0 =5:ffi3t(7)-7/l'^B^ji{i:. 

h(>i}^tiit)m±^zmi^mMmmi ?ij:tr[6]i;^« 

mm& 1 8}5XifmMimm& 1 9 ^-ffix^m^fi^z 
t^mtxmmyt-iymm(w^) brnms^m 

[0 0 80] :mmmi,ziiux a. ^m^^wm- 

&b IfzH^. •7JU^m'Fi:-M.m<7mm 1 e^^+^^rSS 

[008 1] tt:^ yx-XTh—h 1 soTffiWi. 
i^3lfli2 0A<m$ixt:v^-S.. 

V^i;,itl.* (R) . US (G) . » (G) c03MfecO«3fe 

i>ifiimo^ii(>tix\>^^. ^^com^mi. tzbnm 

6(a) (C^1-J:dfc;^h7'frttlc^0^St^>^l, ^ 

h. m&nmm,W28^m.nhmm\i. m^t-AOHs 
itiimi>z§''j'"<o-i'ixtf^h-ox hm^i,z-rfiip^t^\<-\ 



i><ox'htnizixm'\-(o^mm\'^x 

[0 082] ^/v!. 3iSfec7)^«c<OM0^StS-{±fflB 

me (a) i,z^tfz:^h'7^T^<rm¥Hzm^iin>(D 

Tii^r<. Jttx{fH6 (b) lz^tXd^j:f)Vmm 
[0083] ^ti. ^y:J'n-A£7)«SVN-:t.yl'Srf^J^-t 

trzmmm^mitsi'n,m\^^j:<btx\\ 
[0084] ttz. ^^2o<7)^jTru-hm<r>mi>z 

^S. ^^';U^N'-x^2 iSr^ft/cSWti. m«2 0*< 

^\z~AinmmE^mutirzib(ommb Lxj^m^^ 
ntm2o^mmtrzm^mv^b txm 

^^tim^b'Th^. ^^';i'Av^'2 Hi, mM20 

iijje^U/t. ^rfc. mM2 0iziSMK^<mmm 

[ 0 0 8 5 ] i-t. *IIS6fi^JT{ifflV^:5r*^-5n:*i. MM 

nKmmm'^y(M(r>mmm±t:mbix. yx 
~xy-u~hm^i5bmmi2 0b<r)m{z. tzbui 

1 Tommbtm^mMimi-rxhiw 
[0086] 07{±. 0iiOA-A' commmimx'h 

mi&.m2 3<mmiz^m±t:Bmb itznmm 

2 4^^t, i^yx-xy-i—hiscrifym (y^^ 

)Vf^v^2im) mmLi ecoms s 
ttzimui^mii 9 ) izmtfzx^—fcnmmiziSi 

mnm2 9i^Lf::mti^t^^j:lh(^X\ ±IESW& 

mm-icoiiZ'myimn-f. **oje®^f^pi$-fev^TE 

tSf-g-tt3 0tJ:Ollg§ix.6. t-^c, n&tm24: 
«i . JeiittgPW 2 3 co^ffico d -i^ . ii--^ < t t>m?&SSi 
rt<7)KS^»tcSlii LX\tyhmi,z^m^tiXii 0 . 
■9-2 2±c?)ffiffi$iK2 9ijJ;tX«-&«3 0^:n-LT. 7 
i-;:^TU-M SCOrtW (^i^';l'>'N'>y^'2 1^) &t/ 

s« 1 effimm 1 8 t;t«i?ij*r6iffi^ i 

v^TJi. x^-'^2 2cr)jmimm^bL, m\^mi 

1 8tW{ci;a:?n, ff^-lSlffiilSl 8t«mW{cSi? 
[0 087] 2 2i: UTti. S^l 6±c0tT:^ 

\^m&i8i3Xx/Wj\^mii9byx-xru-hi 

mthtz\rf<r>^m&i:^L^ 1)^X^-^2 2^)^^^ 

<r>mzmLx\i. mzm'<^m^x'hh . 
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[00881 :^^-^22(7)ti&mm23bLXii. 

mmmMt,i\.h. tea. im&mK23\t^<r>mi 

[ 0 0 8 9 ] iTt, ^mm24 b Lxii. mzm^fz 
i 0 {zmxtHitM^mnm u -inmate j: sfism 

□] *»f>l 001 2m [«/□] CO^EiDhCDX'h.lZ 

[0 0 90] imm2 9ii. w,mm24izit 
^+^izmmmii&iR-ttn£x < . N i . C r,. A 

u.Mo.W. Pt.Ti.AUCu.P d^<7)± 
Is hl^^li-^s RX/Pd. Ag. Au. RUO2 . 

p d - Agmco^w.'^Rm^mb ^vxmt^hm^^ 
fitmm^. hh^-AiiTii 03 -snOj ^ojIbb 

[0091] ^m30\tX^~^2 2ifi<n-nmM\ 
8fcJ:i/^^';PA-.yj? 2 1 tnmii<ztmthiio \,z. 

is^imxhh, 

[0092] tt:^ Dx l~DxmfcJ;t/Dy l~Dy 

^T'$) I. . D X 1 -D X m(i V/l^f-m-? t'-AJS^O^T^r 
[fllMS 18t, Dyl~Dyn t'-AfficO 

[ 0 0 9 3 ] t/t. ^S&^lll*Ig|5SrS2tiSm-tl. t 

yrtmmL. fsm^^mioco-^^-t-xifk [t 

o r r ] W^<7)^^^§.tX'^tmh, ^cr,m. Mtmi 
^±thtii. f^i^^m<r>M?^im^-tirzibtz. m 
±<^mmi^Miii±mz9k^^^[f^<^fm<D&w.i>zy 

immmmsizj: mmtm^ ixm^ ucmxh o , 

i^y<y ^'-I^KiH^fflt^J: 'O^^^^m 1 x i 0 v 
'f 5^^V^ Lli 1 X 1 0 V-f -fx 7 ^ [ T o r r ] 

[0094] &±mm L;ta*A-^-;l/S:fflv^;^>:S«^* 
^gSi'Fffi^Dx l^fV^LDxm, Dyl^&V^L 
D y n Sril tX^immm'ir 1 7 {C«ES- EpJlTtl. t . 

j<i'i\^j<-yi'2nzmmm'FHvimtxm.s [v] 



I. . iixt J: 0 s 2 0 S:^t=&fe<om5fe**ii)S 

[00951 ii^s }^m^m'fX'hi:^WM(r>mim 
mmm'Fii^mMm&m 2-1 e [v] m&. 

^^'/l'A'.y;?21i;J$Kfii^^l 7i:<7)8Egid{iO. 1 
[mm] *»/i>8 [mm] :< i'/Wi-yi? 2 1 bi^m 

mm'=Fi7m<Dn&o. i [kv]*><?>io [kv]s 

[00961 JiLh. :^^BM<r)m&mcomf^^-<:^^)],ff)m 

[00971 mz. m^mmmcom^'^^^Mzm^^rz'? 

m^<7)m'^?mhh\.Mmmizmii^d:\\ Ltzif-) 
X. tzbi.\i^mm-miiL\i!,m=f^F^m.. hhum 
I yim^j:}£m^m=Fim\^h z bmt i . 

[ 0 0 9 8 1 ^y-iL. ^mm®1fi±^ < X Li)-'i>ms^j: 
mmmti^^>^^tLtmL(^tbX'\i.. ziiti><r>^^ 

^^soift't, ^mmmmMtam'f-tmizmtw -t 

^j:hh. F EMT'{ix S .y ^n—yby-VW^cDim 
mk^XV(7)%m:mm-ht<z\iTMtc^b^j:h. t 

ti. Mimmvii. mmmb±mm<r)mim<ii)^h 
i^{zthmt/^ht^. :itii>izmit-^mm:ixh 

mit'^m^xhcoiSim^^mx'h^. tfz. 
^iUTv^i,. L!^:*i-5T, -mmx'±m®<7)mm^ 

i:W;iS. ^Ci-C. ±.si^mcr>^sn:^Mzi5\\X 

uc'7)H-m'?-\i-j^mcommiz'o\,^xmKi , 

[0 0 991 (^ffl<5^Siitaj^^OiPa=3rS^I8figi: 

mm) m'fmtii^tL<i±^ff)mm^mfk'Fmf}'t!>m 
^tmmmmsiiiim'F<r>i^mmmzit. ^mm 
bmmm(7)2^i}<mt^iii . 
[01001 (TfflS<7)^ffi<£^s2saj^-?) *-fsin 
"f-mmcomimmMiam'^comf-m^bmm^z-o 

0 ( b ) t'S)l). 0*. 1 6«4S«, 3 1 1 3 2{4^^ 
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[ 0 1 0 1 ] 1 6 i: iXli. tzh Hi. ^ijvx 

xw>f hixtzm'fmks 1 i: 3 2{i. mmmi^-th^ 

u. Mo, W. Pt, Ti, Cu, Pd, Ag^^tit 
In2 O3 -Sn02 -^Mt^ibfth^mmWa. jKU 

i«T^i.*5, ^fimc^-^m {tztx.^im\m^) m 
[0103] ^^iffi3 1 i: 3 2<mmi. sism^sc 

x'hi, ttz. m=f-^(nm^d\,z-o\^x\i. w^Mm. 
[ 0 1 04 ] iTt, mwmwks 3cogi5^H3{i, ae^ 

<7)Wkf-immLxwM.^titmmK hh^^itwm- 
^^ntzmmmm^tih. 

[0105] wk^mi,zm\^fzwm-(^mMi. m^^y 

/X h a-Ai^hmff-^yi/:^ h a-M,<7)^miziitti 
lhcoxS)li}^. ^j:-i)^X'i>ntlU(r)i,iiO:^y^:!t.h 
n-A*>(i> 2 0 0 ^yi/X h o-Ac7)$5BI<7)fc COT'S) 

i.trz. m.f'mmii. aTizm^^xd^j:^^ 

hhy,'^\i3 2tvMmi,zm\,zmmfh<r>i,Z'm-^j:^ 

wm-m^S[<r)nmm:tmthmK<mi,zt 
hti»)i,Z'£m:^^i^KX'hh. ^wmzi,i. WL:^yy 

xVti-M,i3^tiWL=^:^y-/:^ hn-AcoiESI^O^:*»t:ig 
^•fhi^. ^*»T't)^ftLv^<?){il 03}->i?';^hn-A 
^> 5 0 0 j}- yi>'x V o- jucoig-cj) i> . 
[0 1 06] mtf■mmm■h<r)t<zm\^t:,^xo 



hnmhLX\i. tztUi. Pd, Pt, Ru, Ag, 
Au,Ti, In,Cu,Cr.Fe,Zn,Sn,T 
a. Pb^:fc'2-{il:«)i:-rS^JS^. PdO, Sn 
02 , In2 O3 . PbO. Sb2 O3 >5ri:'^{ita6i: 
t-SK-fbi^J^. Hf B2 , ZrBj , LaBe . CeB 

6 . YB4 , GdB4 ^t'S-i±ta6t-rSii«^. T 

iC, ZrC, HfC. TaC. SiC, WC^rt'^li 
ti^t-rSMtm', TiN, ZrH, Hf N5ri:'S:(i 
ti^fc-rs^-fl:!^. Si, Ge^:i:^m;46t^S^ii 
it-^Y^y^siO/^mt^ti^ ztih<r>'^i)^C:,mK 

[0107] JjLha^;^ J: a ^mttSK 3 3 ^fiSSi 
"f-mx-m^Lfz-hK -e«Oi^-hffit)iffi(cov^TJi. 10 
cosmfj^h 1 0CO7S [^-A/s q] coWc-t^ix 

C 0 1 0 8 ] ^riJ, ^mttSIS3 3 i:*^^«ffi3 1 iJ j: 
1/3 2 ttt. BmWfc:^»tc«gl§ixl.£7)*i|i* L-V^/i 

m^co-^tm^'oho x^^mmit-ox^^^. 
-eoM^O:^r(i, ll8«O0!Hct3V^rJi, T*-^>, mm. 
m^mm. mmim'^(7)im-cmmuzi3^. ^izx-o 
xiiTi}-i^m.. mmm-m. m^mmnrnx-mmLx 

[ 0 1 0 9 ] m^FtSLium mmmms s 
(7y-ui>zmfii^tifznmm:t'(r>mx'h^ . mmi>z 

n.mtii. mnmrnsmtx. mtmrny 
:ir-^y^<r>>m^^dzkizx*)m^^^. nmmz 

iiiU(oim'^?m^immi}^jmi,zmk-r^ otiHi^Sr 

tzif). m8l,zt5\i^Ximm}l,z5f:Lf::, 

[0 110] tfz. mm3 5{i. mh l< lim^it-^ 
^x*)^j:mmx\ n^m.\ii^3 4:i5xx/^cr)^wim 
SLTv^s. mm3 5ii. mmy^-iyvmrnz. 

[0111] mm3 5ji. m^^yyr^ m^a 

^vyrA V. 1i^m.ij-if^y(n\rff\.ii-. i>L<{i-e 
<r>m^m(^h •) . HffJi 5 0 0 Iz^yyx V n-A ] jy 
Tfc-t 30 0 [>J-y/;^ho-A] mTi:1-|.o 
*5§^{cjffSUV\ |||gc0fiM3 5«{ja^^'}^ 

m\zJr^Ltz. tfz. ^mm (a) tctjv^TJi. mm3 5 

(r)Sii^:m^uzm'fi&pUz. 

[0112] jjiLh, nt u->m^(r)mm^im^rz 

[0113] -t^h*). a«l 6 Wi»«;<f5>^Srffl 
V\ fg?«@3 1 b 3 2«iN i3K2:fflV^7t, ^^Iffi 
«ff$dJil 00 0 [jj-y^^XhD-A] . llfiiiaPiL 
{i2 [V'f ^'n^-^-] tLfz. 

[01 14] ae^K£7)±S«^fi:LTPdi,U<{iP 
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c 0 1 1 5 ] im^j:¥mm<omm&mm.tiim'i' 
(owittmiz^^^xmmti. 090 ( a ) ~ ( d > 

[01 16] 1) ^-f. 09 (a) tCTSf i^tC, msL 
1 6±(cS^«ffi3 1 fcJ:l/3 2 Sr^fig-ri. . 

[0 1 n\mm-tizhi^'yx\i. hh-b^tifimm 
emm. *6*. ■^mm^m\^x-\-'r^\.zmm. m 
nmrnm^m^^h mm-h-nmttx^i. tzt 

( a ) \.z7r^Lfz~n(r)m=^nm. ( 3 1 1 3 2 ) ^m^-t 
h. 

[0 1 18] 2) Pin (b) tCTS-TAatc. 
ttlf]^3 3$:m-ri.. 

[0119] mm-Uzhtz-yXii. tifmtl ( a ) ct) 

mwmm^zm\^hm%t^mm^ 
±wtmbth^mkw,ii-^^mw.x'hh {mmz 
\i. ^mtmx'\i^mimbLXP dim^^tz. ttz. 
mmx'\immimtLx. Tt-z'^y^mm^^tz 

[ 0 1 2 0 ] tTt. WML^mx^^f^timmmf^m 
mrntixii. :^mmx'm^fz^^^mm<7)m 

izX^immUT). fzbHiMSM^m'^:^y<-ym. 

[ 0 1 2 1 ] 3 ) mz. mmic) tcij^-rj: ptc, 7* 
-iy^^mnms 6*»^s?mfii3 1 1 3 2<Dmi,zms. 
<oflE$-EpjDL, Mm7t-iy:fm^^n-ox. 

[oi22]mzyt-iyi^>mui. asi^iit'f^ 
hixfzmv,mm3 4mm^'€-ox. -eo-sssrai: 

izim^j:tmiz^it^ ^mmcoz txhi. m.^m 

Xf^i^tlfzmmm-meOoiom'Fmtiii'ndcoiznm^j: 

mmiz^ititzm (t=3rt)*>«^»ajgi53 4 ) icfcv^ 

am'fm.m 1 1 3 2c^^-C-lhS!l$til.«^ffiSi{±:*:ili 
[0 123]SmSra2:J:0ifL<i)iBjr-SJti6K:. E 

lojc. 7*-s>^ffl«jig3 6*»/5Epjirri)Bis:com 



<s :^^m<r>^ummi>z7pi,fzXoiz/vuxmT 
fz, ^(r>miz{i. EAWvu:^<r>msmvpfi^ m<x 

t •& Jttfx^^-^' P m m'Mcom^X'EnW-^ 

juxff)mzt^x I . ^ (Dmzwx I liffiSrmsiEit 3 7 1- 
smuz. 

[0l24]mi&m^z}5\,^x^±. fztuiio<D-7^i- 

:^5m [To r r ] Sig<7)S^#Hmr^^i3V^t. fzb 
iiiJVUxmT 1 Sr 1 [ 5 Ut!^] , AVP;^^|igT 2 1 

0 tt, iJi§€Vpf S:iAVi.xrt(::0. 

1 [V]-fo#EUc. -eLT, Hft«$-5AVl.XEPSD 
■tS 1 0 ^ ^irJ' -/NVUX P m S-Jf A t 

y *-iyy>mizmmt:mtitm\'^xo 

IZ. ^~:!'~J-^)VX<omKVpmliO. 1 [V] tiSS 
Itz, fLT. 3gi^mi§3 1 1 3 2orawmmffita*il 
X 1 006^ •r=5:^?^t-:$' 
-y^v^xa»^^«S^lt3 TTtfil^ix^mSSE*^ X 1 
0<7)-7^i-:^7m[A]aTi>z^j:^fzmx\ 7:f-S 

[ 0 1 2 5 ] ^fe. ±iE<7)^ra{i. 2|s:||»J<7)^Me^ 
ffi»aiSi^Jcrotl.#i: Lv^:^T'S> 0 . i: Htm 

mmsum'f^mi^ifzm'kizii. ^ti^zmtx 

[0 1 26 3 4)mz. I19c0(d) IZTjktXdiZ. vS 
tt-ft;fflSS3 8*>^>S^«li3 1 i; 3 2<7)StcaSc7)m 

[0127] jimvStt-fbjftattt, Mdi«7 1- 5 y 
if^sasfc J: '9J^js$^i;t«^iftajg53 4 caiio^frt- 
^(r>&mz&mi>L<iim^t^m 
m-^iibi9m<^zbxhi mi,zii\,^xii. mi^i 
Kimmit'^x *)^j:immim3 5bLxm^ 
i,z7f:Uz, ) . ^j:ti. mmsmmmt:nozbizx 
*). ^ombimix. mtmawzm?>^iiim^ 

S-AMWtcJi 1 0 OfgOhtcliSDS-arl. Z b t^X^ I . 
[01 28] mWsWtJi. 1 OOV'f-^;;^4«=5rV^Ll 
OO-?^ ■^-J^ 5^ [ T o r r ] c0liffl|*I^E2#H^4' 

m^'^iz:^^i^it^i:mmb-f^^f^i l<{± 

^Xbn-A]tilT. J:0if*t<li3 0 0 [;t>/X 
[01 29] jii«:^2:J:'5ifL<i)iBJ-fS7ty>tc. 0 

1 1 <^ ( a ) {c. ^mmmms s^^t^mn-rimMco 
mmm<^~mi7j<t. ^mt>zii\,^xii. -^m& 
(Timm^mzmnixm^mmmmi'^-^fz 
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tfi. Mmizit, mm<r)mEyaci,ii4 [v] , a- 

;l';^i|gT3Jil [$y#] , AVU;^raiiT4{il 0 [S 

[0130]E9(D(d) IZTjk-f 3 9 fil^^ME^MiR 
y-H«®T\ ttSESmEm^4 0fcJ:t/f«SI+4 1*< 

;K7)^itfflS:ry-h-mii3 9 1 tTfflV^|,. ) vSttib 

ffl«ii3 8*»/b«ESrWJaf-i.r^, mmf4 iT-iscaim 

L> iStt^bffl^ii3 8<0t!lf^i£-®Jffl|-tl,. «ffif+4 It' 

K-ai^^iTtifttiimaj I e(7)-m^:m 1 1 ( b > tc^t 

vS14'fbmiS3 8*><c>AVPXlffi5:Epjpmti«^l. 

jurnss I e mmmi uzm/^x-mitmrn 3 8 *»^> 

(0 1 32] lJLhOJ:dtLT. 09 (e) (c^-fTffi 

[0133] im^cr>mmimmmiiim=F) mz. m 

m^mmmmmm'f-<mmzr>\^xm^M-i. . 
[ 0 1 3 4 ] lai 2\i. mm.<r>mmmmmuz 
»><nm^mmmmx'h 0 . 0*04 2 4 3 1 

m^Lfz%=¥--WL\&^. A &\mwmimm\,zi: m 
^Uzmmx'hh. 

[0135] Sttffl*<5fetittHJL;t¥fflSfcM>5:S^ 

fi, igi^mfiio^ *><7)jt* (43) imm^mA 5 
±izm'Kyixxi5»). ^mmmA emim&mA 
5commimmix\>^^Aizhh. uci^r-x. mm 
smmmizamm^Frnmisimui. mmmiza^^x 
timm&mA scokh;^? l s t Lxis^^its. 

=5rt5. mA 2 , ^i^m«S4 3fc J:r>'4 4 . ms^/^S: 

rz. ^m&^mtA 5izi±. titms i 02 oj: 
[ 0 1 3 6 ] mmMcommmmmmmm^i'mm 

lz-:>uxmmth, 01 3<7) ( a ) ~ ( f ) (i. MiSl 



2t|i)-T'J)S. 

[0137] 1) t-r. 013 (a) iZT^tXoiZ. & 

mA 2Bzm'F'mA a mm-i , 

[0 138] 2)mz. 1310(b) t^tctdt. SH 
It. fztmSiOt t:X^i"/^'mX'mi-ttHiJ:^'> 

[ 0 1 3 9 ] 3 ) <xiz. nmu) iZTf^txdiz. m 
m±izm=FmmA 3 i:mm-h . 

[ 0 1 4 0 ] 4 ) mz. 1310(d) {zmXdiZ. m 
ao-gi5$r. tibUi:J^'v^y'/m^:m^^Xf^l. m 
?«fi64 4iS:liaj§-^l,. 

[0141] 5)»:(=. 1310(e) t^-r<to{c. SSfii 
[ 0 1 4 2 ] 6 ) mz. frieTHScoj^tn t< . m 

9(c) $rfflv ^TiKsg L!tTMM<7)jia7 * - S y i5^«i 
ai:|S|«co^!SS:1t;c^^J:v^. ) . 

[ 0 1 4 3 ] 7 ) mz. itneTOaoj^^t isit< , m 

^■&tl2r«l«$-ti-S (09 (d) SrfflV^TIKBJUcT 

fflaoamstt-fL«iai:i3i«<o5!ia&*fitfj;v^. ) . 

[OlAA] &±(OXdl,ZLX. 013 (f) l,Z7f:tm 

[014 5] (m7mmizm^^tzmmimmmtiim'F(r> 
mt) w-mmtmmm<omBmM^m^^z^ 

ioiA6]miAi,z. ^mmizm\'^fzm=f-(o. (» 
tamai e ) {m^mm&v f ) m^. a^t/ m 
^msii f ) n (^^-EpjnmEv f ) imco^mmm 
^T^t. Kcti. mmm^ie^tm^mm fizitKx^ 
I < /h§ < . ^-R^xw^-tt (oimmx% lot. 

i^tlZkizX*)^ittH><OX'htf^ib. 2*<0 
yyyii^^Wm^mxmjklt:. 

[0147] m^ma.iz^^^fzm'fii. fttamsiE i e 
mixwFizw^i3-:)(r>n^i^ix\^i. m-^z. 

(o^m^izmnthtmrnzmmm^i etrnw-r 

htK -t. ^am£Evth5fel<7)iEt'(i»t±imffil 

[0148] -f ^rt)^. aasmss I e izmix. mwj: 
mmwtv t h ^^ntzimmm=FThi> 
[0149] ^-iz. mmmm. 1 eim^^^zmi^tm 

EVfizimLX^ittlf::ib. v f T'&lUmgE i 
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[0150] m'Fizma-tim&v f iz^ tx 
[01513 &±(oxo^j:^m^-tir^i^. mmm 

]mMSLLxm7r^^'^o:itmmX'hh. t^^h-h. 

wm^m=f-^zmm<DmMmzm txmmsy t 
hULhcomsirsseijot, immmcnnT\iz\m^ 
«ffvth*)ii«o«ESrEpjDt-i.. mmthm=i--i:m!F. 

[0 152] tfz. t^-mm->tfz\i.mE.coimm 

ib. WM^ifroZtmmX'h^. 
[0153] ( §-mf-mm-? hU^ Lt:-?)}, 

^t'-Ammmiz-oK^xm^h . 

[ 0 1 5 4 ] 04 (C^fcOJi. mm 1 <7)^^N-:f;KC 

m^rc^/\^^m'Fh'-j>.m<r)^mmx-h^, minz 
immii. ztihrn^Fum^^mmmm i8bm 

[0 1 55] 04 OA- A' {z^-yfcmmi'm'yiiZTn 
t. 

[ 0 1 5 6 ] ^rfc. ClOct 0 '5rfflJi<Ov;P^m^^®{5, 

$>'o*>ti6S«Lhtff:^i6]Eilsmsi8, ?iJ:^iti]i;ii^ 

mm 1 8fcJ:t^5iJ:^[6]iBi|S«S l 9 ^:itLXm=f-iz 
[0 157]ai5{i, NTSC:^tfOTUh'(i-ftCS 
4 9{iff^L?t^^A-;tvH:ffia-f ^jt,OT% frat^t 

^ yi^L. mmms i \tmm%^Kn-fhm^ 

^-Srv^hL. y^^r'J 5 3(i, i^7hU'>'X:J'5 

2 1 7 'f y t»-«^T- i^mm^m.^ 5 4 tcA 

:^3-fl.. PlWft-^^^UilllSSS 5<i:NTSCft^*><l>|5l^ 



[ 0 1 5 8 ] OT, 0 1 5<n>mw:m<r)mmnL<m 

[0159] t-fm^f^^)VA9\,t. ^Dxl!5rV^L 
Dxmfcil^ffiiiDy l^SrV^UDyn. 
HvS::r^tT^I•gS<7)«^|lll^Si:g?^S^^tv>-&. ^<r>o 
*>. ^^Dxl^V^LDxmtti, ^A-;tVl'4 9rtt 

h 'J S: 1 ( n 

I.. ^Dy l^V^UDyntJi. Htrie^ft^ 

{cj: osiR^^i-t lfif^on^ic7)#5gi^(7)ai;/]mi^t'- 
A^$|JfflI■tl.^co^p^i^**Ep^[I§fll>. ttz. mm 

i'HvtJi, S8iE«EiSVaJ:'9. Jti:i.tf5 [kV] 

^£a:^)V^-^i'i4--ri^<r>WmS.X'hh . 
[0160] <>:tc, ^Siiisi5 0(cov%-ciJiHffS. Pi 

^^^•y-fy^/^i^Ji. i:5SmEasvx<otii:/3«ffitL< 
tio [V] (^^^yKb"^;!^) c7)v>-m*^:^r$:SD? 

Us ^^<^;l'4 9<^S^g?-Dx 1 ^V^LDxmtm^W 

y^=F\i.. mmmm ii)'^\i!i-)]-tmmmTscs.r\\,zm 

^\^xm^-fhij<r)fztli. mmz\itzt mFErcni. 
o^j:x^ 'v'S-yyn=i-imi>^hmzi, o^^tm 

•f & ^ i: *5^eg-C?)-i. . . UriBilfliJlEjiv xJi, 

0 1 A\,zm9rsLtz%=f'&^m=i-<7)W&i<zmntm.^ti 
x\^j:\mf-^zm&^tihmsmmm-WL]iii^\^^ 

oWi^^tix\^i>, 

(nmi!^^m^^^hmti{,-oi,<riX'hh. d:.izwm 

a-:JV>T. #g5tCjltLTTscanfcJ:t)fTsft HXX/Tm^ 
y <0#SiJlJPlt-^^^tl.. |SI»Jfi^^J-ftlllffi5 5{i, 
i'hgf*»'?>A^J$itl>NTSC:Sr5C«0rUt'fi-f-*>^. n 

<^(:,ixx\.^hiio^zWimL^m iyov-?) mm 
\^ti\f^^zmm:% h i><DXh h . nwm^nm, 

5 5fcJ:0^Ji§il/>:|5l«8fi#{i. ^<>^hfih^o\z 

<r>mM±. TsyncM^t LTB^Uv:. flier U 

TA<i-fi:^-t*^ |ilfi#{ii^7M^vX^'5 2tA:^] 

[0162] i^y\-V\/X^ 5 2{i. B#j^JflJM{Ci^Ur 
;^^^A:>3^^^l►1^ufBDATA^i■^S•. B®Ol7'fy» 
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disss 1 J: mi^timmm^Tsn ^zm-^^^^xm^t 
=tn%=f^<7mm'f—9\zw^-^h ) <7)T-^{i. I di 

^V^L I dncOnfflcOfl-f-t LXMii^y hUi^X:!^ 5 2 
[016 3] y-(y^^U5 3li^ H^lv-^y^cOr 

WM. I di^v^L I ^(Dtm^timh . sm^tifzm- 

{i. I 'dl ^V^L. I 'dn t LTttiiJ^tl. WSim^m. 

§S5 4i:A^i$ixS. 

[01641 SSPfi-^^Ss 5 4 tt. BUlBiimT- 
I 'dl ^V^L I 'dn c7)«-'9(Cl5tT. m^Kffilg^ 1 7 

^li. S^Dyl^V^tDynS:ffltT^^N°^Vl^4 9rtcO 

[01651014 ^fflv^TS^BflLfc J; 3 *!^Bgt 

^T{±8 [V] ) B3fiVthW±<?DmE?:E|iiP 
thliLhcomEtcijItL-CJi. 01 4c0^57c7)J; d icm 

tt:. j-</i'X(Di^Pw^^it^^lZbi,zXK)^:fj^ii 

[01661 m-ox. x:hm^izmtx . «i^«tai«^ 
ii^mmx'^ h . ms^mm^mm-th ^zm lx 
i^t. xii^ti^'f—}'iizmtxm'K^vux(r>^^ 
x%h. tfz. fvvxf^^m^'iim^-th^z^Lx 

)VXi^L. X-)]^tii,r-'^^zmtxmMM&^-^)V 

hz.ti^x'%h. 

[0 1671 >-7M^>''X^'5 2-^7'f yp<*y 53 

Ji. fV-S' )vm^i^<r)h<r)Xi^T-tvf^'m^^^ii<nX' 



[01681 nim 

mzA/-D^jmWf)xMi:\\ ;*i(cM^LT5^ 

^iii^cr>m^. ^mm^m.^5A{z\t^ rnmi^/ 
h^mmmw 'm^zmtxmwmm}f^n^-t 
h. j^)vxt^miis.<r>^. ^mm^m.^3A\,z 

wKiztx-mmi^-rttiifxnm^mm't^ zth 

X'%h. 

[01691 r-^-p^'ft-^*fflv^7tmE^ii:^coJi 

m\^fzm'mm^^umx'^ . 'mi,zi^tx'^yvvK>v 

^i<z\t. mm. mmmmmm^ (vco) ^a? 
m-^. 'mi.z]$itx%'^-Wi^m^mMmm.tx'ms. 
mmthtzisb<m^^-kmist^zb t-c^ i.. 

[0170] Z.<r)l d ^T^fKS: t 0 d ^.^^Hjcojifflnr 
{rh^^Dx IJ^SDxm, Dy lJ!;MDynSrtft-LTl; 
H^^ifLX^'?)U<>^y^2\hh\^im^W^ (^0 

tz%^M. mim2 0{zm^L. mufi^txwsim 

[01711 zzx-m^timmmmmmmi. *i& 

mizm-i\'>xm^co^mt/^mThh. x^m^iz-:>x^ 
xiiNTsc:fj^^mifrzii:. x:fjm^iiztitzm?>h 

«OT'{i^r<, PAL. SECAM:^r^3^fc'ffi, zii^J: 

)bb-tmm.Tv) iT^i:mmx'th, 

[0 1721 

mmm: OTt. mmmimfx^^m^^^zmm- 

[01731 mzT&Kh^&mm<<zi6\^x\i. v/i^^ 

Kttt^aaig?5:fl-r s r^-f r<oN X ivm ( N = 3 0 7 
2 . M= 1 0 2 4 ) <r>mmm^w.^m=Fi . M*coff 
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[0 174] mmmi -.-^mm) Ti a XX/ A Iff) 

•3. T i -A 1 '^±mimt:m^Ltz, XJ-^-y9:ffXii 
A r : N2 *U : 2ff)U-^:(/XX'±EiJii 1 mTo r r 

0. -^^mmcoimtjitr^itLfz, n-mifis i a 

t%cr)i:#itStn:5xiO* £^ c mJ-S^L:^^:. dt^)^ 
6 0 n mff)T i - A 1 -^g^tJ^cO^ffllC H f - N^Sr 
XA-.y:?ffi-Cl 0 nmJgfigL. SCilsiAS-if/c. 

[017 5] {mmm2:-xmji^)mmmiff)Tnz 

■^^a{blS^2 0 0nm]fJ|^fiKL7t. X^N'-y 

mm 1 i: tT'ft 0 . C r t A 1 cOfflig»«:»] SrDiB 

Cr*<5. 8at%. T'Jtffifil4 . 0 x 1 0^ Qc 
m(7)^*<t#<oil7t. 4X105 QcmCOG r-Ar-&# 
g^llM^Hl::? t MS: 1 nmH. -^^M^klt H-Sa 

•caiiu-cjait. mB^nrc. zff)mi:SEMm 

[0176] (HifitfljS :iSffi5l)S) ^»10Ti(C 
-&^S-ftM2r2 0 Onmmm^tfz. XJ<i y^:^X\im 

mmitrntx-h*). TatAiff^^mmm^imm. 

Ta(0fi^'3 1 at%<om-itSSi3. 0X10 

1 nmji. m'^y^^'-^mmmizj: rj^m-tiztizx o 

mmi,zyFsm:^mm& tx^^rz . 
[0 17 7] immmA-.mmm) crRx/Bffi^'- 
y'yh^RFXJ-^y^iizx'onm^'^^'^-v^-tizbi/zx 

Cr-B-NS-^MUc. Miflil OOnmt'S) 
I.. X>''?<y^';«yX{iAr : N2 = 7 : 3 t7)?I-g-;<fXT', 
^ffiiO. 4 5Pai:t3t. C rRt/B h tllD 

r*ni. 6at%cJDBttCitStjll X 1 0« QcmOli 
Wc. KJi[{±*«72 0 0nmT'S>l>. i^O^fflfcHf- 
NMSrXA-vrJ'aTl OnmJ^^Ls iSt4D5r#/c, 
[017 8] (Ilife0!l5 :^ffitiiJi) C rat>'Si-N 

ttCj:OCr-S i-NSr^KLTt. y ^';!y;^JiA 
r : N2 =7 : lcr)m'^:^:^X\ ^EliO . 4 0Pat 

Uz. c r-Rx/s i :?-y'-y ht-toi.§;SJ^jSfl:*S:ii 

l[-rSv:fc(Cj:'9ffl^S:iSSLCr*<3. 8at%tfO^ 

tJi:Stn: 1x106 Q c moKSrffJt . minm 1 0 0 

nmTJ>-5;t. CI CO^M- P t $r 1 nmH, l;^h'-ix 

[0179] (IISS0II6 : ftffiiijs) mmm2T^mL 
tzmBi:kM'i>45 o'cx'mmLmmFi:'i%tz, m 



MS (-<x^^ym&mm x-mmm^im^uz 
fefts c r - A 1 -^s^mffmmx m2 5 mmcom 
$*>^>iss*^m?ix, ■&^^-fi:KtPtMc7)iii^ig|5-e 
{ic r-A 1 ^mi\Lmm^^fix\^h. :iff)mim 

zff)mnzii\^xiimmimm^^tix^^i,. 
[0 180] (mm7)mmmix'mifzMmAt: 
i^fpA 5 ox^x-mmt^Gmtz. mm^'n-y 
tzm^mAff)mAmimi omiz±wLfz, s i ms 

C r - A 1 ^^gfblgO^MJ; 0*«?2 5 n mff)m 

uf-m) mmx'iic r - A 1 -^^mmm^ 
^tix\^h, zffimitm'^mmmimmmtfi 
i&Tix^^izbf}-t>. :iff)mmizi5^^x\mmmt/' 
m^^tix\^i. ttzEscAizxmmmmt:fr 
^tztzbmmiz\mi^tm.(r>mmi)^m^ti. mm 

[0181] {mm ) itwib Lx , -mff)^ff)^m 

iiv X±t; A u S: Jf 3 n m R F X A" -y :?ftT'# 
SUc. f#A>ti/v: Au|^<7)Jt^{i3 X 1 05 orch 
*). Ziiimiibtfz. 

[0 182] mffiimmb tx. ^2mff)fmi 
:ki^ < Lfzm^imtfz, mtm^b ut5^^7 
x±i,ziimmm 2 vm'<fzff)b i5itcr-Ai-NSr2 

OOnm^U. ^ff)±l,ZPti40nmb:k^^j:M^ 

x-miti. zmmmi bth. 
[0183] [.mm m.ifwmmHmiB^Ltz 
w^A-Ki5xx/m.mmmwk^ti^-fi. 4251c 
mm. Kist. n'^^2Qox:mmm<r>mmm 

[oi84]ism{i, mie^zTT^LtzXokz.mmn 
\tmmi}^±t < ^■ti><r>izi(ti. :^m^mmm 

ii^^mhiz^^j:^itm<^^X'hl. -tKch-h. it 

mx-T^vfz An mmammmmmmb tx 
mu^mizh^i}K mimffi^^mmw l*>l 

V ^ff)x\ s?^T -f xT-w-^ CO i 3 i,zimmmi)m^x' 
h-otzo. mxmiznmsm. Msmmtr-^tsm 
'MzM Lxmz^m^ hcox'hh. 

[0185] tf::. Ptff)m2M(Omi^i4 0nml>ZL 

tzmmcomm. immn o-5Qcm=&^L. m 
^ xru>f ff)x^-^m,wmb Lximmm 

[0186] {rnms : x^-^) mz:^^B^^mm 

[ 0 1 8 7 ] 01 «i. SI5tM^^fflv^<t^>'^•:^v^^0^ffi 
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[0188)0+, 13li'jr7V-h, 14l,i^nW 

mm. i5ii.7x-xru-hX'hD. is. i 

I. V7-ru-hl SUi. ««1 6*m$tLTV^ 
^ffiftffi^^ 1 7 *n 9 2 0 X 4 8 0 {Sm^tlT V > 

[0189] *ilifi0!ltfcv^TJi. m^^<r>u 7-r 

1 3{=-7yl/^mi=^h'-Aj!|c7)a«l 6S:ll^-fl) 
[ 0 1 9 0 ] 04 {i. HJieS 1 O^^^'N'^-^l' 1 6 tCfflV^ 

mtm 1 8 b YU\^m.mm 1 9 1 j: omM-^ h u 

^tclEH^ttrv^l.. x:fri6ilSii 8tY:^itjiS^«fii 

1 9co35MtsiiP*tc«is mssHt^esa (^0^) 

[01 9 1] 04OA-A' lc»-5/>:Bfrffi$:, 05{CS^ 
[0192] (¥BSi7)^ffle^SKtB«-? ) *llil«?iJ 

xmam^^xmBnti, 0+, 1 6{«is. sits 
mizm^Ltzmmx'h^. 

[01 93] ft^l 6{i^;(f5X^W«;^f7X2-Jil: 
i6t-fS#a;!f7XSflK^. 7)\^^i-Hitif>b-fl^ 

[0194] St^i, a«16±CS«ffitWt^tl6]L 
Ti5(t^.ix^^i^«ffi3 1 1 3 2ii, 2SmttSr*-tl.« 
mX^Xm^^tlX\^?>. N i, Cr, A 

u.Mo.W. Pt.Ti.Cu. Pd, Ag^SrJit 

im 03 -snOz mtubb-t^^mm^m. ^'j 

[0195] S^«fiS3 1 b 3 20Ji^«J4, SIS^^Sc 



[ 0 1 9 6 ] t/c. ^«tt»lS3 3cOg|5^lc«4. Wm- 

mm\^h. zzx:^^zWk=i-mb\i. mmmbL 
[0197] wk=fmzm\^tzWk=i-mmi. my 

<r>X'hhi)K +Tt»*tv^i>o{il*'^>2 0-fy^- 
lg^«®3 1 S)l.vi{i3 2b^mzhmz^ 

miffi^z-m^sfk^. ^mthm%yi(-iy-^i!^ 
mz^r><r)\,zm^j:^^. wm-m^<^'mm.^tk 
m-m's.m}<z-t^t:Mzmts:m-^j:iiX'hh> ^ 

[0 1 98] ^i^c, mm-mmm-h<r>\.zmtyti') 
mmbLx\i. mx.\i. Pd, pt. ru, Ag, a 

Ti. In, Cu, Cr, Fe, Zn. Sn, T 
a, W, Pb^t'^titi^fc-rS^S^, PdO, Sn 
O2 . Inj O3 , PbO, Sb2 O3 tcK-kMtihb 
thmm'^. Hf , ZrBz , LaBLs , Ce 
Be , YB4 . GdBj ^irSrtibJ^t-fSiHt^^s 
TiC, ZrC. Hf TaC, SiC, WC^ifS: 
Jita6i:-fS^-(l:M', TiN. ZrN. HfN^rfc-S: 
\tt»)bthm.W^. Si. Ge^fc'^rfitJ^fctl. 

[0199] JiLh^'^^J: o ic, ««tt»li 3 3 S-IS© 

^fmm^Ltzti^. ^<r)mmM^z-^\^x\t. io<r> 

3m^(ilQ<^l^^-J^<r)^\iZ^ttihXoWC&\. 

tz. 5rfe, m%'mm3 3bn=f-'m3im3 2b\t 
n^mzmi.zmm.^tih<7nmtwz^. tzif\^<r) 

Mz\t. msm^zii\^x\i. Tti^h. mi. 

fis, rn'mmmmx-nmLfziii. j*^{c<fcoT«iT 

*>^>a«, ^mtt?iM, n=i-'m<r>mx'nmLxijm 

[0200] iif>:mi^2!5:a3a53 4 \i. MWmm 3<r> 

-^^zn^wz'm?m:)i<^'Ttx:h'^ . %%mz\t 

SSttlilS3 3{ijitLT, 51^7:)— SV/ 

atji, m.=mx:^t^ixtrm>mm 3\zn\.x. 
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